Age-related behavioral changes from young to old age in male mice of a C57BL/6J strain maintained under a genetic stability program.
Aging is thought to coincide with gradual and progressive changes in brain function and behavior over the lifetime. Our previous meta-analytic study reported age-related behavioral changes from young to middle age in male C57BL/6J mice. However, the previous study had some limitations that could affect the generalizability of the findings because of the potential influence of genetic and environmental factors on behavior, in addition to a lack of information regarding the behaviors of old-aged mice. Here, to investigate age-related behavioral changes from young to old age in mice, we analyzed the behaviors of male C57BL/6J mice from four different age groups (8, 47, 73, and 99 weeks of age at the beginning of the experiment) from a colony that had been maintained in a genetically controlled condition based on The Jackson Laboratory's Genetic Stability Program in an environmentally controlled animal facility. We used a battery of behavioral tests, including the light/dark transition, open field, elevated plus maze, hot plate, social interaction, rotarod, three-chamber social approach, prepulse inhibition, Porsolt forced swim, T-maze, Barnes maze, tail suspension, and fear-conditioning tests. Some behavioral changes occurred between young and middle age, and further changes in various behaviors were observed in old age. Decreased locomotor activity and increased anxiety-like behavior were found in old-aged mice compared to those in young and middle-aged mice in the light/dark transition test. Similarly, an age-dependent decrease in locomotor activity was observed in the open field test and the elevated plus maze test, while there was an age-dependent increase in the time spent in the center area in the open field test and there were no significant differences among age groups in behavioral measures of anxiety in the elevated plus maze test. Decreases in motor performance and the auditory startle response were found in middle-aged mice compared to those in young mice. Similar behavioral changes and increased pain sensitivity, decreased social novelty preference, reduced working and spatial memory, and impaired cued fear memory were observed in old-aged mice compared to those in young mice. Prepulse inhibition was higher in middle-aged mice than in young and old-aged mice. Age-related changes in depression-related behavior were dependent on the type of test and the test time period. This study generally confirmed our previous report regarding age-related behavioral changes from young to middle age and expanded the previous observations by examining the behaviors of old-aged mice. Our results show age-related changes in a wide range of behaviors in mice from young to old age. Most behaviors showed gradual changes with advancing age, but some types of behaviors, such as vertical activity, prepulse inhibition, and depression-related behavior, did not show unidirectional changes with age. These findings provide basic information about the behavioral characteristics of young, middle-aged, and aged male C57BL/6J mice.